Relationship between the conformation of glutamate dehydrogenase, the state of association of its subunit, and catalytic function.
The fluorescence and phosphorescence properties of the tryptophan residues in glutamate dehydrogenase were utilized to probe the conformation of the macromolecule at various states of aggregation of its subunits (hexamer, trimer, and monomer) in guanidine hydrochloride. According to the phosphorescence lifetime no gross alteration in the conformation of the protein follows from complete dissociation of the hexamer into native monomer, implying that the native fold is stabilized exclusively by intrasubunit bonding. Although modest concentrations of denaturant induce a change in configuration in the enzyme, a comparison with the macromolecule cross-linked into the hexameric form by glutaraldehyde confirms that this alteration in structure is not the result of subunit dissociation. Inhibition of catalysis by the denaturant is found to be considerably smaller than anticipated from the extent of hexamer dissociation. Furthermore, this inhibition is in no way prevented by cross-linking the enzyme in its hexameric form. This finding together with the ability of the trimer to bind the coenzyme and to undergo the characteristic structural changes induced by the effectors ADP and GTP suggests that, contrary to what is generally believed, the smallest functional unit of glutamate dehydrogenase is not the hexameric form.